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Figure 14
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APPARATUS AND ASSOCIATED METHODS
FOR EDITING IMAGES

RELATED APPLICATION

This application was originally filed as Patent Coopera-
tion Treaty Application No. PCT/F12014/050077 filed Jan.
31, 2014 which claims priority benefit to Great Britain
Patent Application No. 1302296.7, filed Feb. 8, 2013.

TECHNICAL FIELD

The present disclosure relates to the field of user inter-
faces and/or 1mage processing, associated methods, com-
puter programs and apparatus. Certain disclosed aspects/
examples relate to portable electronic devices, in particular,
so-called hand-portable electronic devices which may be
hand-held 1n use (although they may be placed 1n a cradle in
use). Such hand-portable electronic devices include so-
called Personal Digital Assistants (PDAs), mobile tele-
phones, smartphones and other smart devices, and tablet
PCs.

The portable electronic devices/apparatus according to
one or more disclosed aspects/examples may provide one or
more audio/text/video communication functions (e.g. tele-
communication, video-communication, and/or text trans-
mission (Short Message Service (SMS)/Multimedia Mes-
sage Service (MMS)/emailing) functions), interactive/non-
interactive  viewing functions (e.g. web-browsing,
navigation, TV/program viewing functions), music record-
ing/playing functions (e.g. MP3 or other format and/or
(FM/AM) radio broadcast recording/playing), downloading/
sending of data functions, 1image capture function (e.g. using
a (e.g. m-built) digital camera), and gaming functions.

BACKGROUND

The application of 1mage eflects to 1mages can assist a
user to produce creative images. Images can be manipulated
and eflects can be applied on a multitude of ways with a
multitude of settings. Thus, the application of 1image eflects
to an 1image and/or the mampulation of an 1mage can be time
consuming for a user. Further, image eflects can take a
non-imperceptible time to apply to an 1image and therefore a
user may have to apply and then undo changes to an 1image
several times until they find the image eflect and eflect
parameters that they are happy with or that suits the image.

The listing or discussion of a prior-published document or
any background 1n this specification should not necessarily
be taken as an acknowledgement that the document or
background 1s part of the state of the art or 1s common
general knowledge. One or more aspects/examples of the
present disclosure may or may not address one or more of
the background 1ssues.

SUMMARY

According to an aspect of the invention we provide an
apparatus comprising: at least one processor; and at least one
memory including computer program code, the at least one
memory and the computer program code configured to, with
the at least one processor, cause the apparatus to perform at
least the following:

based on a received user selection of one or more of a

plurality of displayed user selectable markers, the user
selectable markers each corresponding to one or more
of the plurality of time adjacent images 1n a sequence
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2

of 1images, causing an editing function associated with
the one or more 1mages that correspond to the selected
marker.

The causing an editing function may comprise adding or
removing the one or more 1mages that correspond to the
selected marker from a set of selected images which form a
composite 1mage.

Each user selectable marker may correspond to one of the
time adjacent 1mages 1n the sequence of 1images.

The user selectable markers may be displayed in an order
that corresponds to the temporal order of the images in the
sequence.

The apparatus may be configured to provide for display of
the user selectable markers 1 a longitudinal strip.

The apparatus may be configured to provide for feedback,
on said displayed user selectable markers, of the one or more
images 1n the set of selected images.

The apparatus may be further configured to provide for
display of the composite image formed from the set of
selected 1mages 1n response to the addition or removal of the
one or more 1mages.

The apparatus may be further configured to, based on user
iput, select at least one of the user selectable markers as a
primary marker, wherein the image corresponding to the
selected primary marker 1s 1dentified as the primary image
and the other images i the set of selected images are
identified as secondary images, and wherein the apparatus 1s
configured to provide for display of the primary 1image 1n the
composite 1mage with a diflerent image parameter to the
secondary 1mages.

A final 1image in the set of selectable 1mages may be
selected as the primary 1image by default.

The apparatus may be configured to provide feedback, on
said displayed user selectable markers, of the image that 1s
selected as the primary 1mage.

The 1mage parameter may comprise transparency and the
primary image 1s displayed with zero transparency and the
secondary 1mages are displayed with non-zero transparency.

Each one of the secondary images may be displayed 1n the
composite image with a non-zero transparency that 1s deter-
mined based on its position 1n the set of selected 1mages
relative to the primary 1mage.

A first secondary 1mage that 1s temporally closer to the
primary 1image in the set of selected 1images than a second
secondary 1image, may be provided for display with a lower
transparency than the second secondary image.

The apparatus may be configured to include, mitially, all
of the received time adjacent images 1n the set of selected
1mages.

The apparatus may be configured to include, initially,
none ol the received time adjacent images 1n the set of
selected 1mages.

The apparatus may include a camera for capturing the
plurality of time adjacent images that comprise a sequence
ol 1mages.

According to an aspect of the invention we provide, based
on a received user selection of one or more of a plurality of
displayed user selectable markers, the user selectable mark-
ers each corresponding to one or more of the plurality of
time adjacent 1mages in a sequence of 1mages, means for
causing an editing function associated with the one or more
images that correspond to the selected marker.

The means for causing an editing function may comprise
means for adding or removing the one or more 1images that
correspond to the selected marker from a set of selected
images which form a composite 1mage from the set of
selected 1mages. Fach user selectable marker may corre-
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spond to one of the time adjacent 1mages 1n the sequence of
images. The user selectable markers may be displayed 1n an
order that corresponds to the temporal order of the 1mages 1n
the sequence. Means may be provided for display of the user
selectable markers 1n a longitudinal strip. Means may be
provided to provide for feedback, on said displayed user
selectable markers, of the one or more 1images 1n the set of
selected 1mages. Means may be provided for display of the
composite image formed from the set of selected 1mages 1n
response to the addition or removal of the one or more
images. Means may be provided for, based on user input,
selecting at least one of the user selectable markers as a
primary marker, wherein the image corresponding to the
selected primary marker 1s 1dentified as the primary image
and the other images i the set of selected images are
identified as secondary images, and wherein means are
provided for display of the primary image in the composite
image with a different 1image parameter to the secondary
images. The means for selecting at least one of the user
selectable markers may be configured to select a final 1mage
in the set of selectable 1mages as the primary image by
default. Means may be provided to provide feedback, on
said displayed user selectable markers, of the image that 1s
selected as the primary 1mage. The 1image parameter may
comprise transparency and means may be provided to dis-
play the primary image with zero transparency and the
secondary 1mages with non-zero transparency. Each one of
the secondary images may be displayed in the composite
image with a non-zero transparency that 1s determined based
on 1its position 1n the set of selected 1images relative to the
primary 1mage. Means for display may be provided of a first
secondary 1mage that 1s temporally closer to the primary
image 1n the set of selected images than a second secondary
image, with a lower transparency than the second secondary
image. The means may be configured to include, imitially, all
of the received time adjacent images in the set of selected
images. The means may be configured to include, itially,
none of the received time adjacent images in the set of
selected 1mages. Means for capturing the plurality of time
adjacent 1mages that comprise a sequence of 1images may be
provided.

According to a further aspect of the invention, we provide
a method comprising; receiving a user selection of one or
more of a plurality of displayed user selectable markers, the
user selectable markers each corresponding to one or more
of the plurality of time adjacent 1mages in a sequence of
images; and causing an editing function associated with the
one or more 1images that correspond to the selected marker,
in response to recerving said user selection.

The step of causing an editing function may comprise
adding or removing the one or more 1images that correspond
to the selected marker from a set of selected images which
form a composite 1image from the set of selected 1mages.

Each user selectable marker may correspond to one of the
time adjacent 1images 1n the sequence of 1images. The user
selectable markers may be displayed 1n an order that corre-
sponds to the temporal order of the images 1n the sequence.

The method may include the step of providing for display
of the user selectable markers 1n a longitudinal strip.

The method may include the step of providing feedback,
on said displayed user selectable markers, of the one or more
images 1n the set of selected images.

The method include the step of providing for display of
the composite image formed from the set of selected 1images
in response to the addition or removal of the one or more
1mages.
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The method may include the step of, based on user mput,
selecting at least one of the user selectable markers as a
primary marker, wherein the image corresponding to the
selected primary marker 1s 1dentified as the primary image
and the other images i the set of selected images are
identified as secondary images, and wherein the method
includes providing for display of the primary image in the
composite 1mage with a diflerent image parameter to the
secondary images.

The method may include the step of selecting, by default,
a final 1image 1n the set of selectable 1images as the primary
image.

The method may include the step of providing feedback
on the image that 1s selected as the primary 1mage, on said
user selectable markers.

The 1mage parameter may comprise transparency and the
primary image 1s displayed with zero transparency and the
secondary 1mages are displayed with non-zero transparency.

The method may include the step of providing for display
cach one of the secondary images in the composite 1mage
with a non-zero transparency that 1s determined based on its
position 1n the set of selected 1images relative to the primary
image.

The method may include the step of providing for display
a first secondary image that 1s temporally closer to the
primary 1image in the set of selected images than a second
secondary image with a lower transparency than the second
secondary 1mage.

The method may include the step of including, initially,
all of the recerved time adjacent images in the set of selected
images. The method may include the step of including,
initially, none of the received time adjacent 1images in the set
of selected images.

The method may include the step of receiving the plural-
ity of time adjacent 1mages that comprise a sequence of
images from a camera.

According to a further aspect of the invention, we provide
a computer readable medium comprising computer program
code stored thereon, the computer readable medium and
computer program code being configured to, when run on at
least one processor, perform the method of the previous
aspect of the invention.

The apparatus may comprise a portable electronic device,
a laptop computer, a mobile phone, a Smartphone, a tablet
computer, a personal digital assistant, a digital camera, a
watch, a server, or a module/circuitry for one or more of the
same.

The apparatus may comprise a non-portable electronic
device, a desktop computer, a monitor, a server, or a module/
circuitry for one or more of the same.

We disclose an apparatus comprising: at least one pro-
cessor; and at least one memory including computer pro-
gram code, the at least one memory and the computer
program code configured to, with the at least one processor,
cause the apparatus to perform at least the following;

based on received progressive user swiping input, pro-

gressively select for application to a displayed image
during the received progressive user swiping input,
cach of a plurality of differential image eflect types.

The received user swiping input may comprise user
swiping mput along a first axis and wherein the apparatus 1s
turther configured to provide for the application of a difler-
ent Tunction based on recerved user swiping nput along a
second axis, different to the first axis.

The different function may comprise the selection of an
image for display from a plurality of time adjacent images.
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The apparatus may be further configured, on termination
of the user swiping input, to continue to provide for display
the image with the image eflect type applied thereto that was
last selected prior to the termination of the user swiping
input.

The apparatus may be configured to apply the selected
image eflect type to the image.

The apparatus may be configured to apply the selected
image ellect type to a lower resolution preview version of a

recorded 1mage.

The apparatus may be configured to provide for display a
user selectable option that, when selected, applies the
selected 1mage eflect type to a higher resolution version of
the recorded 1mage.

The apparatus may be further configured, on termination
of the user swiping mput, to apply the image eflect type that
was last selected prior to the termination of the user swiping,
iput to a higher resolution version of the recorded 1mage.

The plurality of differential image effect types for the
image may comprise at least three differential image eflect
types.

The apparatus may be configured to recerve the particular
image from a camera module and 1s configured to perform
the steps of the preceding claims on receipt of an image or
a plurality of time adjacent images from the camera module.

Selectable image ellect types may comprise one or more
of the following image eflect types: face i1dentification,
feature removal, red-eye removal, 1mage pixelization, mak-
ing the image monochrome, 1mage posterization, fisheye
deformation of the image, making the image greyscale,
image edge detection and/or colour shift, or any other image
ellect type.

The different function may comprise adjustment of a
parameter associated with the selected image eflect type.

The apparatus may be configured to provide for display of
the particular image without any of the image eflect types
applied thereto prior to the mput of user swiping input.

The apparatus may be configured, by way of said user
swiping input, to select for display the particular 1image
without any of the selectable image eflect types applied
thereto.

We disclose a method, the method comprising; receiving,
progressive user swiping input; and progressively selecting
for application to a displayed image during the received
progressive user swiping nput, each of a plurality of dif-
ferential 1mage eflect types.

We disclose a computer readable medium comprising
computer program code stored thereon, the computer read-
able medium and computer program code being configured
to, when run on at least one processor, perform the above
method.

We disclose an apparatus comprising: at least one pro-
cessor; and at least one memory including computer pro-
gram code, the at least one memory and the computer
program code configured to, with the at least one processor,
cause the apparatus to perform at least the following:

receive a first object mask representing a moving part of

one of a plurality of images comprising a sequence of
time adjacent 1mages;

receive one or more further object masks, formed from

respectwe 1mages of the sequence, representing the
moving part in respective diflerent times; and

use the object masks 1n a predetermined clutter criterion

to determine the displaying of the moving part in a
composite 1mage formed from the plurality of time
adjacent 1images.
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The predetermined clutter criterion may comprise;
determining an overdraw parameter based on an area over
which two or more of the object masks overlap;

determiming, based 1n the overdraw parameter, whether to
display the moving part as represented 1n one of the
plurality 1images 1n the composite 1image formed from
the plurality of time adjacent images.

The overdraw parameter may be determined using the
area over which two or more of the object masks overlap 1n
relation to the area over which the object masks extend.

The predetermined clutter criterion may further comprise;

determinming a coverage parameter based on the area over

which the object masks extend;

determine, based in the coverage parameter, whether to

display the moving part as represented 1n one of the
plurality 1images 1n the composite 1image formed from
the plurality of time adjacent images.

The coverage parameter may be determined using the area
over which the object masks extend in relation to the total
arca of one of the images.

The apparatus may be configured to apply the clutter
criterion incrementally such that the clutter criterion 1s
reapplied each time it 1s determined that the apparatus
should not display the moving part as represented in one of
the plurality images 1n the composite 1image.

The apparatus may be configured to display the composite
image formed after application of the clutter criterion.

The step of determining the displaying of the moving part
in a composite 1image formed from the plurality of time
adjacent 1mage may comprise selecting a subset of the
plurality of the images 1n the sequence.

The step of determining the displaying of the moving part
in a composite 1image formed from the plurality of time
adjacent 1image may comprise selecting a subset of the object
masks for use in extracting the moving part from the
plurality of images 1n the sequence to assemble a composite
image.

We disclose a method, the method comprising;

recerving a first object mask representing a moving part of

one of a plurality of 1mages comprising a sequence of
time adjacent 1images;

receiving one or more further object masks, formed from

respectwe 1mages of the sequence, representing the

movmg part 1n respective different times; and

using the object masks 1n a predetermined clutter criterion
to determine the displaying of the moving part in a
composite 1mage formed from the plurality of time
adjacent 1mages.

We disclose a computer readable medium comprising
computer program code stored thereon, the computer read-
able medium and computer program code being configured
to, when run on at least one processor, perform the above
method.

We disclose an apparatus comprising: at least one pro-
cessor; and at least one memory including computer pro-
gram code, the at least one memory and the computer
program code configured to, with the at least one processor,
cause the apparatus to perform at least the following:

1in response to user input selecting a selectable marker, the

selectable marker marking the position of at least one
identified feature 1n an image which 1s hideable from
view using a region of the image surrounding the
identified feature, hide or show the i1dentified feature.

The selectable marker may comprise a ring or circular

ring that surrounds the at least one 1dentified feature.
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When a plurality of features are identified, each feature
may be marked by a respective selectable marker compris-
ing a ring or circular ring that surrounds the respective
feature.

The or each selectable markers may include a plus symbol
when the identified feature i1s hidden in the image and
includes a minus symbol when the identified feature 1is
shown 1n the 1image.

The plus symbol and minus symbol may be actuatable.

The plus symbol for a marker may allow for the hidden
teature to be shown and the minus symbol for a feature may
allow for the feature to be hidden.

The apparatus may be configured to initially provide for
display of the image without any of the identified features
hidden and the selectable markers are 1nitially configured to
allow for the hiding of a respective feature 1n response to
said user mput selection.

The apparatus may be configured, when two or more
features are 1dentified, associate the two or more 1dentified
features such that they are treated as a single feature by
determining if said two or more 1dentified features satisty a
predefined clustering criterion.

The apparatus may be configured such that said associa-
tion allows the two or more associated features to be shown
or hidden together 1n response to said user input selection
using a single marker marking the position of the associated
features.

The mark applied to mark the position of associated
features may comprise a ring that surrounds the associated
features.

The predefined clustering criterion may be satisfied 1t the
region of the image surrounding the one of the identified
teatures overlaps with the region of the image surrounding
the other of the i1dentified features.

The predefined clustering criterion may be satisfied 11 the
two or more 1dentified features are within a predetermined
distance of one another.

The predefined clustering criterion may be satisfied 11 the
regions of the image surrounding the two or more 1dentified
features are of a hue that falls within a predetermined hue
range of one another.

The apparatus may be configured to, based on user input,
select a save command, save the image to memory with
selected features hidden and shown as they were selected on
actuation of said save command.

We disclose a method, the method comprising;

receiving user mput selecting a selectable marker, the

selectable marker marking the position of at least one
identified feature 1n an image which 1s hideable from
view using a region of the image surrounding the
identified feature,

hiding or showing the identified feature in response to

said user 1put.

We disclose a computer readable medium comprising
computer program code stored thereon, the computer read-
able medium and computer program code being configured
to, when run on at least one processor, perform the above
method.

We disclose an apparatus comprising: at least one pro-
cessor; and at least one memory mcluding computer pro-
gram code, the at least one memory and the computer
program code configured to, with the at least one processor,
cause the apparatus to perform at least the following:

based on receirved progressive user swiping input, pro-

gressively adjust a first image parameter in response to
the amount of progressive user swiping iput relative to
a first axis and simultaneously progressively adjust a
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second 1mage parameter, difierent to the first 1image
parameter, 1n response to the amount of progressive
user swiping input relative to a second axis; and

provide for display of said image with modifications made
thereto based on the first image parameter and second
image parameter.

The apparatus may be configured to determine if the
amount of user swiping relative to the first axis or second
axis 1s greater than a respective threshold amount and, if 1t
1s not greater than the respective threshold amount, no
adjustment of the first image parameter or respective second
image parameter 1s eflected.

First and second 1image parameters may be selected from:
image brightness, image contrast, image white balance,
image saturation, image hue, image highlight level, image
low light level, image mid-tone level or any other image
parameter.

The apparatus may be configured to provide for progres-
sive display, during said user swiping input, of said image
with modifications made thereto using the first and second
image parameters.

Said 1mage may comprise a composite image formed
from a plurality of time adjacent images and said first image
parameter comprises the selection of one of the plurality of
time adjacent 1mages as a primary image and said second
image parameter comprises a transparency level for appli-
cation to the time adjacent images.

The second 1mage parameter may not be applied to the
selected primary 1mage.

We disclose a method, the method comprising

recelving progressive user swiping mnput,

progressively adjusting a first 1mage parameter 1n

response to the amount ol progressive user swiping
iput relative to a first axis and simultaneously pro-
gressively adjusting a second 1mage parameter, difler-
ent to the first 1image parameter, in response to the
amount of progressive user swiping mput relative to a
second axis; and

providing for display of said image with modifications

made thereto based on the first image parameter and
second 1mage parameter.

We disclose a computer readable medium comprising
computer program code stored thereon, the computer read-
able medium and computer program code being configured
to, when run on at least one processor, perform the above
method.

We disclose an apparatus comprising:

at least one processor; and at least one memory including

computer program code, the at least one memory and
the computer program code configured to, with the at
least one processor, cause the apparatus to perform at
least the following:

progressively adjust a first 1mage parameter of a live

1mage 1n response to progressive user swiping input;
and

provide for display of said live image with progressive

modifications made thereto based on progressive
adjustment of the first image parameter.

The apparatus may be further configured to

allow user swiping mput along a second axis, diflerent to

the first axis:

based on user swiping mmput along a first axis, progres-

stvely adjust a first image parameter 1n response to the
amount of user swiping mput relative to the first axis
and, based on user swiping input along a second axis,
different to the first axis, sitmultaneously
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progressively adjust a second 1mage parameter, different
to the first image parameter, in response to the amount

of user swiping input relative to the second axis; and
progressively display said live image with modifica-
tions made thereto based on the first image parameter
and second 1mage parameter.

The apparatus may include a camera for capturing said
live 1mage.

We disclose a method, the method comprising

receiving progressive user swiping input;

progressively adjusting a first image parameter of a live

image 1n response to said progressive user swiping
input; and

providing for display of said live image with progressive

modifications made thereto based on progressive
adjustment of the first image parameter.

We disclose a computer readable medium comprising
computer program code stored thereon, the computer read-
able medium and computer program code being configured
to, when run on at least one processor, perform the above
method.

The apparatus 1n any of the disclosed apparatuses may
comprise a portable electronic device, a laptop computer, a
mobile phone, a Smartphone, a tablet computer, a personal
digital assistant, a digital camera, a watch, a server, or a
module/circuitry for one or more of the same.

The apparatus of any of the disclosed apparatuses may
comprise a non-portable electronic device, a desktop com-
puter, a monitor, a server, or a module/circuitry for one or
more of the same.

The present disclosure includes one or more correspond-
ing aspects, examples or features in 1solation or 1n various
combinations whether or not specifically stated (including
claimed) 1n that combination or 1n 1solation. Corresponding
means and corresponding functional umts (e.g. application
loader, journal creation enabler . . . ) for performing one or
more of the discussed functions are also within the present
disclosure.

Corresponding computer programs for implementing one
or more of the methods disclosed are also within the present
disclosure and encompassed by one or more of the described
examples.

The above summary 1s intended to be merely exemplary
and non-limiting.

BRIEF DESCRIPTION OF THE FIGURES

A description 1s now given, by way of example only, with
reference to the accompanying drawings, in which:

FIG. 1 1illustrates an example apparatus according to the
present disclosure;

FIG. 2 1illustrates another example apparatus

FIG. 3 illustrates another example apparatus

FIG. 4 1llustrates an example apparatus having a keyboard

FIG. § illustrates an example touch screen device

FIGS. 6a-6d illustrate a first example of a first aspect of
the 1nvention

FIGS. 7a-7c 1llustrates a second example of a first aspect
of the invention

FIGS. 8a-8d illustrates a third example of a first aspect of
the 1nvention

FI1G. 9 illustrates a flowchart according to a method of the
present disclosure;

FIGS. 10a-10b6 shows an example of a cluttered and
uncluttered 1image

FIGS. 11-13 illustrate an example of a second aspect of
the 1nvention
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FIG. 14 1illustrates a flowchart according to a method of
the present disclosure;

FIGS. 15 and 1554 illustrate an embodiment of the

invention

FIG. 16 illustrates a flowchart according to a method of
the present disclosure;

FIGS. 17a-d 1llustrate a first example of a fourth aspect of
the 1nvention

FIGS. 18a-b 1llustrate a second example of a fourth aspect
of the invention

FIGS. 19a-b 1illustrate a third example of a fourth aspect
of the invention

FIGS. 20a-b illustrate a fourth example of a fourth aspect
of the invention

FIG. 21 illustrates a flowchart according to a method of
the present disclosure;

FIGS. 22a-b 1llustrate an example of a fifth aspect of the
invention

FIG. 23 illustrates a flowchart according to a method of
the present disclosure;

FIGS. 24a-c illustrate an example according to a sixth
aspect of the invention;

FIG. 25 1llustrates a flowchart according to a method of
the present disclosure; and

FIG. 26 1illustrates schematically a computer readable
medium providing a program.

DESCRIPTION OF EXAMPLE ASPECTS

The application of 1mage eflects may involve the user
making a selection to choose the type of image eflect to
apply to an 1image from a menu, waiting for the 1image to be
rendered with the selected eflect, and then being presented
with options for adjusting a parameter associated with the
cllect type. For example, the eflect type may comprise
pixelization of the image and the parameter may be the size
of the pixels used in the pixelization. Alternatively, the effect
type may be transparency and the parameter may be the level
of transparency.

If the user does not like the look of the image once the
cllect has been applied they typically have to select an
“undo” option to return to a previous version of the image.
It would be useful for the user to see the result of the
application of different effect types to an image quickly and
casily. They would then be able to make a quick assessment
of which 1mage eflect type they wish to apply to the image.

FIG. 1 shows an apparatus 100 comprising a processor
110, memory 120, input I and output O. In this example only
one processor and one memory are shown but 1t will be
appreciated that other examples may utilise more than one
processor and/or more than one memory (e.g. same or
different processor/memory types). The apparatus 100 may
be an application specific itegrated circuit (ASIC) for a
portable electronic device. The apparatus 100 may also be a
module for a device, or may be the device itseli, wherein the
processor 110 1s a general purpose CPU and the memory 120
1s general purpose memory.

The mput I allows for receipt of signalling to the appa-
ratus 100 from further components. The output O allows for
onward provision of signalling from the apparatus 100 to
further components. In this example the mnput I and output
O are part of a connection bus that allows for connection of
the apparatus 100 to further components. The processor 110
1s a general purpose processor dedicated to executing/
processing information recerved via the mput I 1n accor-
dance with instructions stored in the form of computer
program code on the memory 120. The output signalling
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generated by such operations from the processor 110 1s
provided onwards to further components via the output O.

The memory 120 (not necessarily a single memory unit)
1s a computer readable medium (such as solid state memory,
a hard dnve, ROM, RAM, Flash or other memory) that
stores computer program code. This computer program code
stores mstructions that are executable by the processor 110,
when the program code 1s run on the processor 110. The
internal connections between the memory 120 and the
processor 110 can be understood to provide active coupling,
between the processor 110 and the memory 120 to allow the
processor 110 to access the computer program code stored
on the memory 120.

In this example the mnput I, output O, processor 110 and
memory 120 are electrically connected internally to allow
for communication between the respective components I, O,
110, 120, which 1n this example are located proximate to one
another as an ASIC. In this way the components I, O, 110,
120 may be mtegrated in a single chip/circuit for installation
in an electronic device. In other examples one or more or all
of the components may be located separately (for example,
throughout a portable electronic device such as devices 200,
300, or through a “cloud”, and/or may provide/support other
functionality.

One or more examples of the apparatus 100 can be used
as a component for another apparatus as in FIG. 2, which
shows a variation of apparatus 100 incorporating the func-
tionality of apparatus 100 over separate components. In
other examples the device 200 may comprise apparatus 100
as a module (shown by the optional dashed line box) for a
mobile phone or PDA or audio/video player or the like. Such
a module, apparatus or device may just comprise a suitably
configured memory and processor.

The example apparatus/device 200 comprises a display
240 such as a Liquid Crystal Display (LCD), e-Ink, or
touch-screen user interface. The device 200 1s configured
such that 1t may receive, include, and/or otherwise access
data. For example, device 200 comprises a communications
unit 250 (such as a receiver, transmitter, and/or transceiver),
in communication with an antenna 260 for connection to a
wireless network and/or a port (not shown). Device 200
comprises a memory 220 for storing data, which may be
received via antenna 260 or user interface 230. The proces-
sor 210 may receive data from the user interface 230, from
the memory 220, or from the communication unit 250. Data
may be output to a user of device 200 via the display device
240, and/or any other output devices provided with appara-
tus. The processor 210 may also store the data for later user
in the memory 220. The device contains components con-
nected via commumnications bus 280.

The communications unit 250 can be, for example, a
recelver, transmitter, and/or transceiver, that 1s 1n commu-
nication with an antenna 260 for connecting to a wireless
network and/or a port (not shown) for accepting a physical
connection to a network, such that data may be received via
one or more types of network. The communications (or data)
bus 280 may provide active coupling between the processor
210 and the memory (or storage medium) 220 to allow the
processor 210 to access the computer program code stored
on the memory 220.

The memory 220 comprises computer program code in
the same way as the memory 120 of apparatus 100, but may
also comprise other data. The processor 210 may receive
data from the user interface 230, from the memory 220, or
from the communication unit 250. Regardless of the origin
of the data, these data may be outputted to a user of device
200 via the display device 240, and/or any other output
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devices provided with apparatus. The processor 210 may
also store the data for later user in the memory 220.

Device/apparatus 300 may be an electronic device (in-
cluding a tablet personal computer), a portable electronic
device, a portable telecommunications device, or a module
for such a device. The apparatus 100 can be provided as a
module for device 300, or even as a processor/memory for
the device 300 or a processor/memory for a module for such
a device 300. The device 300 comprises a processor 385 and
a storage medium 390, which are electrically connected by
a data bus 380. This data bus 380 can provide an active
coupling between the processor 385 and the storage medium
390 to allow the processor 385 to access the computer
program code.

The apparatus 100 1n FIG. 3 1s electrically connected to an
input/output interface 370 that receives the output from the
apparatus 100 and transmits this to the device 300 via data
bus 380. Interface 370 can be connected via the data bus 380
to a display 375 (touch-sensitive or otherwise) that provides
information from the apparatus 100 to a user. Display 375
can be part of the device 300 or can be separate. The device
300 also comprises a processor 385 that 1s configured for
general control of the apparatus 100 as well as the device
300 by providing signalling to, and receirving signalling
from, other device components to manage their operation.

The storage medium 390 1s configured to store computer
code configured to perform, control or enable the operation
of the apparatus 100. The storage medium 390 may be
configured to store settings for the other device components.
The processor 385 may access the storage medium 390 to
retrieve the component settings in order to manage the
operation of the other device components. The storage
medium 390 may be a temporary storage medium such as a
volatile random access memory. The storage medium 390
may also be a permanent storage medium such as a hard disk
drive, a flash memory, or a non-volatile random access
memory. The storage medium 390 could be composed of
different combinations of the same or different memory
types.

FIGS. 4 and 3 illustrate examples of the apparatus which
1s a portable electronic device 400, 500 such as a smartphone
or PDA, 1n use. The device 400 1n this example includes a
keyboard for recerving user mput. The device 500 includes
a touch screen display for receiving user input. In particular,
the device 500 provides user selectable i1cons and other
mampulatable graphics that allow a user to touch an area of
the screen associated with the 1con or graphic to actuate 1t.
The device 500 may change the appearance or position of
the 1cons or graphics 1n response to the user input, as will be
known to those 1n the art. Further, the device 500 1s receptive
to gestures, such as swipes across the screen, the tracing of
paths along the surface, contact with the screen and removal
of contact with the screen, which can be configured to
provide different user input.

The exemplary embodiments described hereimn will be
referred to as being performed by a processor of a mobile
device having a touch screen mnput, but it will be appreciated
that the embodiments could be performed using any of the
apparatus, processors, modules or devices shown 1n FIGS. 1
to 5. Also, 1n other embodiments, one or more of the
described aspects may be performed using mput via a
peripheral device, eg a mouse, and not necessarily via a
touch screen. In the case of mput via a peripheral device
such as a mouse 1t will be appreciated that the progressive
user swiping comprises translational/lateral (linear, curved
or otherwise) movement of the mouse during a selection
actuation.
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FIGS. 6a to 6d shows a mobile device 600 having a
processor and memory and a touch screen display 605 for
receiving user mput. The processor 1s configured to provide
a plurality of 1mage eflect types for applying to an image. In
this embodiment three 1mage eflect types are available for
selection. It will be appreciated that 4, 5, 6, 7, 8, 9, 10, or
more 1mage ellect types may be provided for selection. The
three diflerential 1image eflect types available comprise a
monochrome eflect type, a pixelated effect type and a
negative eflect type.

In this example the mobile device 600 includes a camera
(not visible) that has been used to take a photograph of a
tree. The 1image from the camera 1s recorded in memory at
a native resolution of the camera. In FIG. 6a the user has
entered an 1mage eflect type preview mode. In this mode, the
processor 1s configured to provide an 1image region 610 and
a user mput region 6135 for a user to use in providing user
input to the device 600. In the image eflect type preview
mode, a lower resolution version of the recorded image 1s
displayed in the image region 610. The first of the three
image ellect types 1s selected by default and applied by the
processor to the lower resolution version of the image
displayed 1n image region 610. In this embodiment, as
shown 1 FIG. 6a, the first image eflect type 1s a mono-
chrome eflect type. Accordingly, the lower resolution ver-
sion of the recorded image 1s converted from its original
colour form to a monochrome form and displayed by the
Processor.

In FIG. 6a, the user 620 places their finger on the user
input region 615. FIGS. 6a to 6¢ show the result of the user
progressively swiping their finger across the user input
region 615 from a first point 6235 to a second point 630. It
will be appreciated that progressive user swiping comprises
translational/lateral (linear, curved or otherwise) movement
of user’s finger (or stylus/peripheral device or touch screen
input tool) while i contact with the touch screen input
region 715. In the case of input via a peripheral device such
as a mouse 1t will be appreciated that the progressive user
swiping comprises translational/lateral (linear, curved or
otherwise) movement of the mouse during a selection actua-
tion.

FIG. 6b shows the user’s progressive swiping input reach-
ing a point on the user input region 615 between points 625
and 630. At this point the processor selects a second of the
three 1mage eflect types. In this istance, the second 1mage
cllect type comprises the pixelated eflect type. Accordingly,
the processor stops applying the initially apphed mono-
chrome eflect type and apphes the pixelated eflect type to
the lower resolution version of the image. Accordingly, the
lower resolution version of the recorded image 1s converted
to a pixelated form and displayed by the processor in the
image region 610 during the user’s progressive swiping
input.

FIG. 6¢ shows the user’s progressive swiping iput reach-
ing the second point 630. At this point the processor selects
a third of the three 1image etiect types. In this instance, the
third 1mage eflect type comprises the negative eflect type.
Accordingly, the processor stops applying the pixelated
cllect type and applies the negative effect type to the lower
resolution version of the image. Accordingly, the lower
resolution version of the recorded image 1s converted to a
negative form and displayed by the processor in the image
region 710 during the user’s progressive swiping nput.

At point 630 the user terminates the progressive swiping
input by removing their finger as shown in FIG. 64 from the
user iput region 615. The processor continues to display the
last selected (1n this mnstance third image effect type) applied
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to the lower resolution version of the recorded 1mage. The
user can then select whether they wish to apply the selected
image eflect type at a higher resolution. This may be
achieved by the user tapping the image region 610 of the
display. However, in this embodiment the processor displays
a selectable option 635 which may have an informative icon
or description to identily 1ts function to a user, such as
“Save?”. On actuation of the selectable option by the user
touching the screen 603 over the displayed selectable option
635, the processor applies the selected 1image eflect type to
the recorded 1mage and displays the resulting image to the
user. The processor may also save a modified version of the
recorded 1mage 1n the memory or overwrite the recorded
image.

Rather than select the selectable option the user may
decide to return to a previously applied effect. Accordingly
the user can again contact the input region 615 and progres-
s1ve scroll back to point 6235 and the processor 1s configured
to progressively select the second and then the first image
cllect types and display the lower resolution version of the
image with the selected eflect types applied as they are
selected. On termination of this second progressive swiping
input, the processor may again display the selectable option
635 so that the user can choose to apply the selected (first,
monochrome 1image eflect type) eflect to the recorded image.

FIG. 7a-7Tc¢ shows a second embodiment in which the
image region 730 covers the whole display 7035. This
embodiment does not utilize a user input region and 1nstead
user mput 1s received by user mput applied at any point on
the display 705. The processor 1s configured to display a low
resolution version of the recorded image 1n the 1image effect
preview mode shown 1n FIGS. 7a to 7¢. In this embodiment,
the progressive selection of 1image eflect types by progres-
sive user swiping nput i1s similar to the previous embodi-
ment. However, 1n this embodiment, the processor 1s con-
figured to cycle through and select the three 1mage eflect
types more than once during a progressive user swiping
input from point 723 to point 730. Thus, a shorter movement
by the user that forms part of the swiping input causes the
processor 1o select the next image ellect type. For example,
in moving from point 725 to point 730, the processor may
select the first image eflect type, followed by the second,
then the third and then switching back to the first, then to the
second again and then to the third by the time the progres-
sive user swiping input reaches point 730. It will be appre-
ciated that different switching scales, 1.e. the distance moved
during the user swiping input that will cause the processor
switch between the image effect types, may be used for the
progressive user swiping mnput. Again, like 1n the previous
embodiment, the processor progressively displays the
selected eflect applied to a lower resolution “preview”
version of the recorded image.

In the second embodiment four image eflect types are
provided, namely, outline efl

ect, red-eye removal, saturation
boost and face detection tagging. FIG. 7a shows the device
700 1n the 1mage eflect type preview mode as a user places
their finger on the display at the point 725 to begin a user
swiping input. In this embodiment the processor does not
initially apply one of the four image effect types to the lower
resolution version ol the image for display. Instead, 1t
displays a lower resolution version of the image without any
of the image eflects types applied.

FIG. 7b shows the user having moved their finger to a
point that causes the processor to select the first image effect
type, namely the outline effect type. Accordingly, a lower
resolution preview 1s displayed when the first effect 1s
selected during the user input swiping. The user has decided
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that they like the outline effect and have accordingly termi-
nated the swiping mput by lifting theiwr finger from the
display as shown by arrow 740. In this embodiment, the
processor 1s configured to detect the termination of the
swiping mmput and then automatically display the selected
image ellect type (1n this example the first, outline eflect)
applied to a higher resolution version of the image. FIG. 7c
shows the display of a higher resolution version of the image
with the outline effect applied. The user did not choose to
continue the progressive swiping input to progressively view
the red-eye removal, saturation boost and face detection
tagging eflect types.

In a third embodiment, shown 1in FIGS. 8a to 8¢, the
image 1s a burst image, which comprises a plurality of time
adjacent 1mages taken in succession to form a sequence of
images. Burst images are typically used to capture move-
ment. This embodiment operates in a similar manner to the
second embodiment. However, the processor 1s configured
to differentiate between user swiping iput 1n a first direction
and user swiping input in a second direction. In this instance,
the first direction 1s a horizontal direction and the second
direction 1s a vertical direction with respect to the display
805. FIGS. 8a and 8b show a user swiping input in the first
direction. The processor 1s configured to progressively select
the 1mages that make up the sequence of 1mages for display.
Thus, FIG. 8a shows the first image in the sequence of
images 1 which a diver 1s standing on a diving board.
Progressive swiping user input in the horizontal direction to
the point in FIG. 85 has caused the processor to progres-
sively select and display the second 1mage in the sequence,
followed by the third image in the sequence and now the
fourth 1mage 1n the sequence, as shown i FIG. 8b. In the
fourth 1mage, shown 1n FIG. 85, the diver has jumped up
from the diving board and i1s starting their descent to the
pool.

The user decides that they like this fourth image in the
sequence and would like to preview an 1mage eflect type
applied thereto. Thus, as shown 1n FIG. 8¢, the user contin-
ues to provide user swiping mnput but now in a vertical
direction. The processor 1s configured to cycle through the
image ellect types, as discussed 1n previous embodiments,
and progressively apply those eflects to the selected fourth
image 1n the sequence for display. In FIG. 8¢ the user has
paused the user swiping mput with a sixth image eflect type
out of a possible ten 1mage eflect types selected. Accord-
ingly the lower resolution preview is displayed following the
display of the previously selected five image eflect types.
The sixth 1image eflect type comprises an edge enhance
image ellect. The user may decide that they like this image
ellect type but would prefer that 1t was applied to an 1mage
four mmages further along in the sequence of images.
Accordingly, the processor 1s configured, on further user
swiping input in the first direction, to progressively select
and display the fifth image 1n the sequence with the edge
enhance 1mage etlect applied thereto, then the sixth image 1n
the sequence with the edge enhance image eflect applied
thereto and so on until the progressive user swiping input
causes the processor to select and display the ninth image
with the selected sixth image effect type applied, as shown
in FIG. 8d.

FIG. 9 shows a flow diagram illustrating the steps of
receiving user swiping input 900, progressively selecting an
image ellect type from a plurality of differential image effect
types 910, progressively providing for display of the
selected 1mage eflect type applied to an 1mage during said
progressive user swiping input 920 and 1s self-explanatory.
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FIGS. 10 to 14 shows an example of a second aspect of
the invention. As discussed above a burst image comprises
a plurality of time adjacent 1mages that form a sequence of
images. Typically, a camera will have a mode to take a
plurality of 1mages in succession which can show how a
moving object moves through the captured scene over the
plurality of images. A composite 1image can be formed by
combining the plurality of 1mages 1n the sequence into a
single 1image, perhaps by superimposing, blending or over-
laying each image on top of one another.

Composite 1mages can appear to be cluttered, especially
when there 1s little difference between the images in the
sequence. This may be due to the moving object 1n the scene
moving relatively slowly or could be because the camera
captures the sequence of 1images very quickly.

It would be advantageous iI composite 1images could be
formed that are not cluttered and therefore depict the move-
ment of a moving object 1 the scene more clearly. The
following embodiment comprises an example of how the
sequence ol 1mages can be processed to form an uncluttered
composite 1mage.

FIG. 10a shows a composite image that 1s cluttered due to
the overlapping of 1ts component images from the sequence
of images. FI1G. 105 shows a composite image formed from
a subset of the sequence of i1mages that results 1n an
uncluttered composite 1mage.

In a first embodiment, an apparatus, which may be a
mobile device or any other apparatus as discussed above,
includes a camera that 1s adapted to capture a plurality of
time adjacent images that form a sequence of images. A
processor of the apparatus 1s configured to analyse the
plurality of 1images to determine how a composite image 1s
formed from the sequence of 1mages.

In summary, the processor 1s configured to receive a
plurality of 1images that form a sequence of 1mages, assess
the plurality of 1mages using a clutter criterion, 1f the clutter
criterion 1s not met, form a subset of the plurality of images
and then provide for display of a composite image formed
from the subset of 1mages.

In particular, a moving part of the sequence of 1images 1s
identified using a moving parts detection and background
extraction algorithm, such as using the median image to
detect the background, and then use the colour and intensity
distance from the background image to i1dentily moving
parts. The skilled man will be familiar with such an algo-
rithm and therefore it will not be discussed here 1n more
detail. A moving part of the sequence of 1mages comprises
a feature common to two or more of the plurality of images
that changes its shape and/or position 1n the scene over the
two or more 1mages.

The algorithm returns an object mask comprising an area
in the images where the moving object 1s present. The
algorithm produces an object mask for each of the plurality
of 1mages 1n which the moving object 1s present.

In FIG. 11a an example image 1s shown that 1s considered
to be cluttered. The composite 1mage 1s formed from five
component 1mages that form a sequence of images. The
sequence of 1mages have captured the movement of a ball
following a curved path from the bottom left corner of the
first 1image of the sequence of images to the top muddle
region by the third image of the sequence of 1mages and then
down to the bottom right corner of the image by the fifth and
final 1mage 1n the sequence of 1images.

The algorithm 1s able to 1dentity the ball as comprising a
moving object over the plurality of images. The algorithm
returns a first object mask for the first image in the sequence
that comprises an area that defines the position of the ball in
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the first image. A depiction of the first object mask 1205 1s
shown 1n FIG. 12a. Likewise, the algorithm returns a second
object mask for the second image 1n the sequence that
comprises an area that defines the position of the identified
moving object (the ball) 1n the second 1mage. A depiction of
the second object mask 1210 1s shown i FIG. 12b4. The
algorithm returns a third object mask for moving object
identified in the third 1image and so on for each of the images
in the sequence 1 which the moving object can be 1dentified.

The processor 1s configured to use the object masks with
a clutter criterion that 1s used to determine how the plurality
of images are used in the construction of a composite image.

In this embodiment, the clutter criterion considers a
measure of the overlap between the object masks and a
measure of the coverage area covered by the object masks.
In a second embodiment, the clutter criterion only considers
the measure of overlap. In a third embodiment, the clutter
criterion only considers the measure of coverage area.

The measure of overlap 1s determined by calculation of an
overdraw parameter. The overdraw parameter comprises a
ratio of the total area covered by overlapping portions of all
of the object masks to the total area covered by the object
masks. The area 1350 1s a region where the first object mask
1305 overlaps with the second object mask 1310. The area
1355 1s a region where the second object mask 1310
overlaps with the third object mask 1315. The area 1360 1s
a region where the third object mask 1313 overlaps with the
tourth object mask 1320. The area 1365 1s a region where the
fourth object mask 1320 overlaps with the fifth object mask
1325. The sum of the areas 1355, 1360, 1365, 1370 com-
prises the total overlapping area. The total area over which
the object masks extend (without counting any area within
overlapping areas more than once) comprises the total mask
area. Thus, the total mask area comprises the area repre-
sented by the dashed line 1370. The overdraw parameter 1s
calculated using a ratio of the total overlapping area to the
total mask area.

To determine whether this part of the clutter criterion 1s
satisiied the overdraw parameter 1s compared to a predefined
overdraw threshold. In this embodiment, the overdraw
threshold 1s set at 0.5, although 1t will be appreciated that
other values could be used or the overdraw threshold could
be user adjustable. If the overdraw parameter 1s greater than
the overdraw threshold then this part of the clutter criterion
1s not satisfied. If the overdraw parameter i1s less than or
equal to the overdraw threshold then this part of the clutter
criterion 1s satisfied.

The measure of the area covered by the object masks 1s
determined by calculation of a coverage parameter. The
coverage parameter comprises a ratio of the total mask area
to the total area of one of the images 1n the sequence of
1mages.

To determine whether this part of the clutter criterion 1s
satisfied the coverage parameter 1s compared to a predefined
coverage threshold. In this embodiment, the coverage
threshold 1s set at 0.5, although 1t will be appreciated that
other values could be used or the coverage threshold could
be user adjustable. If the coverage parameter 1s greater than
the coverage threshold then this part of the clutter criterion
1s not satisfied. If the coverage parameter 1s less than or
equal to the coverage threshold then this part of the clutter
criterion 1s satisfied.

If both the measure of overlap and measure of coverage
1s less than or equal to their respective thresholds then the
clutter criterion 1s satisfied and all of the plurality images 1n
the sequence are used to form the composite image. The
processor displays the composite 1image.
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IT either or both of the measure of overlap and measure of
coverage 1s greater than their respective thresholds the
clutter criterion 1s not satisfied. In this instance, a subset of
the plurality of 1images in the sequence 1s formed. In this
embodiment the subset 1s formed by the removal of one of
the 1mages i the sequence. The image that 1s removed 1s
chosen at random (although other methods could be
employed to select which image or images are not included
in the subset). FIG. 115 shows the second image in the
sequence ol 1mages has not been included in a first subset.

The clutter criterion 1s then reassessed using only the
object masks associated with the subset of 1images. Accord-
ingly, the total overlapping area now comprises the total of
arcas 1360 and 1365. The total mask area comprises the area
1375 plus the area 1380 shown by the dashed lines

In this example, the clutter criterion 1s still not satisfied.
Accordingly, a further subset 1s formed that includes fewer
of the plurality of images than the previous, first subset. FIG.
11c shows that the fourth image in the sequence has not been
included in the further subset. The further subset therefore
comprises the first, third and fifth 1mages of the sequence of
1mages.

The clutter criterion 1s then reassessed using only the
object masks associated with the further subset of images.
Accordingly, the total overlapping area 1s now zero. The
total mask area comprises the area of the first object mask
1305 plus the area of the third object mask 1315 plus the area
of the fifth object mask 1325.

The clutter criterion 1s now satisfied as the overdraw
parameter 1s not greater than the overdraw threshold and the
coverage parameter 1s not greater than the coverage thresh-
old. The processor then provides for display of a composite
image formed using the 1mages of the further subset. FIG.
11¢c shows the resulting composite 1image which 1s formed
from the first, third and fifth images 1n the sequence of
1mages.

In a further embodiment, the apparatus may start by
forming a subset of two of the images 1n the sequence of
images. The processor then receives the object masks from
the algorithm. The clutter criterion 1s then applied and, 11 1t
1s satisfied, an 1image from the sequence of 1images 1s added
to the subset. The clutter criterion 1s then reapplied to the
larger subset. This method iteratively builds up a set of
images from a sequence of 1images until the clutter criterion
1s no longer satisfied. It then provides for display of a
composite 1mage using the last subset of 1mages that satis-
fied the clutter criterion. This 1s 1n contrast to the previous
method, which started with all of the images 1n the sequence
and 1teratively removed 1mages from a working set until the
clutter criterion was met.

FIG. 14 shows a flow diagram illustrating the steps of
receiving a first object mask representing a moving part of
one of a plurality of 1images comprising a sequence of time
adjacent 1mages 1400, receiving one or more further object
masks, formed from respective images of the sequence,
representing the moving part in respective different times
1405, and using the object masks 1n a predetermined clutter
criterion to determine the displaying of the moving part in a
composite image formed from the plurality of time adjacent
images 1410 and 1s self-explanatory.

FIGS. 15a and 156 show a first embodiment of a third
aspect of the mvention. As discussed above, a burst image
comprises a plurality of time adjacent images that form a
sequence of images. Typically, a camera will have a mode to
take a plurality of 1mages in succession which can show how
a moving object moves through the captured scene over the
plurality of images. Thus, the path or other changes of a
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moving object are captured 1n a series of still images. A
composite image can be formed by combining the plurality
of 1mages 1n the sequence into a single 1image, perhaps by
superimposing, blending or overlaying each image on top of
one another. The moving object then appears 1n each of 1ts
shapes/positions 1n a single image to give the impression of
movement 1n a still image.

Composite 1mages can appear to be cluttered, especially
when there 1s little diflerence between the images in the
sequence. This may be due to the moving object 1n the scene
moving relatively slowly or could be because the camera
captures the sequence of 1mages very quickly. Further, the
style of a composite image can be changed by the number
and degree of movement ol a moving object 1n the scene
between component 1mages.

It would be advantageous 1f composite 1images could be
formed easily from selected images from a sequence of
images. The following embodiment comprises an example
ol an apparatus for easy selection of the component 1mages
that form a composite 1mage.

A device having a processor and a camera may capture a
burst mode 1mage comprising a plurality of images in
sequence. Alternatively, the plurality of images may be
stored or taken at an earlier time. The processor 1s configured
to assemble the plurality of 1mages into a composite image.
FIG. 15a shows such a composite image 1500, formed from
s1X 1mages taken 1n quick succession of a person performing
the long jump at an athletics event. The six component
images thus show the person 1n various positions during
their take-ofl, flight through the air and landing as well as in
different shapes as they move their body during each phase.
It will be appreciated that any number of 1mages could be
present 1n the sequence of images captured in the burst
mode.

In FIG. 15q, all of the captured images (six) are used to
form the composite image 1500. The processor displays a
plurality of selectable markers 1505. The processor 1s con-
figured to display a selectable marker 1503a, 150556, 1505c¢,
15054, 1505¢ and 1505/ for each 1mage 1n the sequence of
images. The processor 1s configured to associate each of the
selectable markers with one of the images that form the
composite 1mage. Further, the processor 1s able to determine
the temporal order of the sequence of images by using a time
stamp or index number stored in metadata associated with
cach of the plurality of images. The association between the
selectable markers and the images 1s therefore ordered such
that the order in which the selectable markers are presented
corresponds to the temporal order of the images. The select-
able markers are presented 1n a longitudinal strip along the
bottom of the screen as shown in the figures. The selectable
marker 1505a 1s associated with the first image 1510a. The
selectable marker 150355 1s associated with the second 1mage
15105. The selectable marker 1505¢ 1s associated with the
third 1mage 1510c. The selectable marker 15054 1s associ-
ated with the fourth image 1510d. The selectable marker
1505¢ 1s associated with the fifth image 1510e. The select-
able marker 1505/ 1s associated with the sixth image 1510/,

The processor 1s also adapted to apply transparency
cllects to the plurality of images that form the composite
image 1500. This 1s useful when only a selection of the
component 1images have the transparency etlect applied. In
this embodiment the transparency eflect 1s applied to all of
the 1mages except to one of the 1images that 1s designated the
primary or “hero” image. The primary image 1s selected by
the processor to be the final image i1n the sequence by
default. The primary image 1s therefore emphasised relative
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to the other 1images 1n the sequence which can enhance the
illusion of motion 1n the composite 1image.

FIG. 15a shows the sixth selectable marker 1505/ having

a ring 1515 displayed around 1t. This provides feedback to
a user that the sixth image 1510/ 1s selected as the primary
image. It will also be seen that the first to sixth selectable

markers 1505a, 150556, 1505¢, 15054, 1505¢ and 1505/ are
all displayed as solid circles. This provides feedback to the
user that all of the six composite 1mages of the sequence of
images are displayed 1n the composite image 1500.

The processor 1s configured to receive user input from the

user by way of an interaction with the selectable markers
15054, 15055, 15035¢, 15054, 1505¢ and 1505/ to cause an
editing function, which 1n this embodiment comprises modi-
tying the composite image by adding or removing respective
component 1mages therefrom. Thus, after each selection by
a user of a selectable marker, the processor displays the
modified composite 1mage to show the result of adding or
removing the selected component 1image.

FIG. 156 shows the user interface after several user
selections as well as a correspondingly modified composite
image 1520. In particular, the processor has received user
selection comprising a selection of the second selectable
marker 15055. In response to this user selection the proces-
sor has removed the second component image 15105 from
the set of 1images that are used to form the composite image.
The processor then displayed a modified composite 1mage
having the second component 1mage 15105 removed there-
from. The processor has changed the appearance of the
selectable marker 15056 to show that the second image
151056 1s no longer displayed 1n the composite image. The
second selectable marker 150556 1s therefore shown as a
hollow circle.

The user then made a user selection of the fourth select-
able marker 1505d. Likewise, the processor removed the
fourth component image 15104 from the set of 1mages that
form the composite image and displayed a modified com-
posite image using the modified set of images. Further, the
tourth selectable marker 1505/ was modified to be shown as
a hollow circle.

The user then made a user selection of the sixth selectable
marker 1505/, Likewise, the processor removed the sixth
component 1mage 1510/ from the set of images that form the
composite image and displayed a modified composite image
using the modified set of images. Further, the sixth select-
able marker 1505/ was modified to be shown as a hollow
circle.

The user then made a user selection of the first selectable
marker 1505a. Likewise, the processor removed the first
component image 1510q from the set of images that form the
composite image and displayed a modified composite image
using the modified set of images. Further, the first selectable
marker 1505aq was modified to be shown as a hollow circle.
The user then did not like the displayed resulting composite
image and decided to remnstate the first image 1510q 1n the
composite 1mage. Accordingly the processor recerved a user
selection of the first selectable marker 1505a. The processor
then added the corresponding image, first 1mage 1510qa, to
the set of images that form the composite 1mage and
displayed a modified composite image using the modified
set of 1images. The first selectable marker 1505a was modi-
fied to be shown as a solid circle once again. The result of
the above selections 1s shown 1n FIG. 1554, which shows a
composite image 1520 that 1s formed from the first, third and

fitth component mmages 13510aq, 1510c¢, 1510e¢ 1n the
sequence ol 1mages.
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When the user selected the sixth selectable marker 1505/
the corresponding sixth image 1510/ was removed from the
set ol 1mages that form the composite 1image. The sixth
image 15107 was set to be the primary image by default 1n
FIG. 15a. Accordingly, when the user selected the sixth
selectable marker 151057 the designation of a primary 1image
was also removed by the processor. The processor therefore
no longer applied any transparency eflects to the composite
image. During the above described user selections, the user
also made a gesture to select the fifth 1image 1510¢ as the
primary image. In this embodiment the user applies a double
tap on the fifth selectable marker 1505¢. The processor 1s
adapted to receive this user selection and designate the
corresponding fifth 1mage 1510e as the primary image.
Accordingly, in forming the composite image 1520, the
processor provides for the first and third 1mages 1510a,
1510c¢ to have the transparency eflect applied thereto and the
fifth 1mage 1510e¢ to not have the transparency ellect
applied.

In a second embodiment, the processor 1s adapted to
associate each of the selectable markers with a plurality of
images 1n the sequence of 1images. Thus, where the plurality
of 1mages 1n the sequence totals nine, a first selectable
marker may be associated with the first, fourth and seventh
images 1n the sequence. A second selectable marker may be
associated with the second, fifth and eighth 1mages in the
sequence and a third selectable marker may be associated
with the third, sixth and ninth 1images 1n the sequence. User
selection of one of the markers will therefore add or remove
all of the associated 1images from the set of 1images that form
the composite 1mage.

In a third embodiment, the processor does not initially
include any of the plurality of 1images in the sequence 1n the
set of 1mages that are used to form the composite 1image.
Theretore, all of the user selectable markers would be
displayed as hollow circles (11 using the same feedback as 1n
the previous embodiment, which will be appreciated as not
essential). The processor therefore adds images to the set of
images that form the composite image with each user
selection of a selectable marker (or removes an 1image 1t 1t
has already been added). This embodiment can be advanta-
geous as the processor can be configured to nitially display
instructions for a user on how to use the selectable markers
to form a composite image. When the user makes their first
selection of a selectable marker, the instructions are
removed and the composite image 1s displayed 1n their place.

FIG. 16 shows a flow diagram illustrating the steps of
receiving a plurality of images that form a sequence 1600,
providing for display a plurality of selectable markers 1603,
associating the plurality of selectable markers with the
plurality of 1mages 1610, based on user selection of one or
more of the user selectable markers, add or remove 1mages
from a set of selected 1images for forming a composite image
formed from the set of selected 1mages 1615 and 1s seli-
explanatory.

Image editing can be used to modily images. One type of
image editing comprises feature removal. Feature removal
can be used to hide features within an 1mage so that 1t
appears the feature was not present in the originally captured
scene. For example, a user may wish to capture an image of
a boat passing in front of a sunset. Just as the boat reaches
the centre of the setting sun the user presses a shutter button
to capture the image. Unifortunately, when reviewing the
image, the user notices that a plastic carrier bag was blown
into shot over the sky and captured in the image. The
presence of the carrier bag spoils the image. Image removal
can 1dentity features 1n the image, such as the plastic bag or
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lens flare for example, and using portions of the image
surrounding the identified feature hide 1t from view. This
may be achieved using any known technique. For example,
an overlay may be created having the same colours and
textures of the image 1n the region surrounding the 1dentified
feature. When the overlay 1s placed over the plastic bag, 1t
hides 1t.

Feature removal 1s a complex and daunting image editing,
feature for a user to use. A user typically has to make
numerous actions to operate and adjust the feature removal
process. It would be advantageous to provide an easy to use
and 1ntuitive interface for applying a feature removal pro-
cess to an 1mage.

FIGS. 17a-d shows a first embodiment of a fourth aspect
of the invention. FIGS. 17a to d shows an interface for
interacting with a feature removal algorithm.

FIG. 17a shows the image 1700 captured by the user of
the boat passing 1n front of the sunset. The unsightly plastic
bag 1705 1s in the top left corner. A first seagull 1710 and a
second seagull 1715 are present in the top rnight corner. A
known feature detection/removal algorithm 1s used to 1den-
tify to the processor features 1n the image that 1t 1s able to
hide. In this example, the feature detection/removal algo-
rithm has 1dentified the plastic bag 1703 and first and second
seagulls 1710, 1715 as features that 1t can hide.

The processor 1s configured to provide for the display of
a user selectable marker 1720, 1725, 1730 to mark the
position 1n the image 1700 at which the i1dentified features
are present. Each selectable marker 1s associated with a
respective 1dentified feature. Each of the identified features
1s still visible beneath its associated marker. To make the
visibility of the identified feature easier for the user, the
markers may be partially transparent or may be displayed
and not displayed periodically. This will make 1t easier for
the user to make out which features in the image are
hideable. FIG. 175 shows the same 1image 1700 as FIG. 17a
with the markers displayed over the associated identified
teatures. Marker 1720 marks the position of the feature
1705, marker 1725 marks the position of feature 1710, and
marker 1730 marks the position of feature 1715. The user
selectable markers 1720, 1725, 1730 are presented with a
minus symbol to provide feedback to the user that actuating
the user selectable markers will hide the feature with which
the marker 1s associated.

The user decides to remove the plastic bag 1705 from the
image. Accordingly, processor receives a user selection of
user selectable marker 1720. In response to said user selec-
tion, the processor uses the feature detection/removal algo-
rithm or data previously received therefrom to hide the
plastic bag 1705. Accordingly, a modified version of 1image
1700 1s shown with the plastic bag 1705 hidden from view
as shown i FIG. 17¢. The processor also changes the
appearance of the selectable marker 1720 to present a plus
symbol rather than a minus symbol. This provides conve-
nient feedback to a user that the associated identified feature
has been hidden and a further actuation of the selectable
marker 1720 will show the 1dentified feature 1705.

In FIG. 17d, the processor has received a user selection of
marker 1730. Accordingly, the processor 1s configured to
hide the second seagull 1715 using the feature detection/
removal algorithm. A further modified version of the image
1700 with the plastic bag 1705 and the second seagull 1715
hidden from view 1s displayed. As with marker 1720, the
appearance of marker 1730 1s altered to present a plus
symbol rather than a minus symbol.

The user then decides that the image looked better with
the second seagull and provides user input to select the
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selectable marker 1730. The processor receives the user
input and causes the second seagull 1715 to be shown once
again. Thus, the processor uses the feature detection/re-
moval algorithm or data previously received therefrom to
modity the image 1700 such that the second seagull 1s
shown, while the plastic bag remains hidden. Thus, the user
has returned to the position depicted in FIG. 17¢.

The processor may be configured to present an option
1735 to save an 1image incorporating the selected changes, 11
any, made by the feature detection/removal algorithm.

FIGS. 18a and 186 show a second embodiment. In this
embodiment the processor receives an 1image and uses the
feature detection/removal algorithm to identity features in
the 1mage that can be hidden from view. The processor 1s
configured to mmtially display a modified version of the
image with all of the identified features hidden by the feature
detection/removal algorithm. The user interface presented to
the user 1s similar 1n appearance and function to the previous
embodiment but 1n this instance user selectable markers
1820, 1825 and 1830 are displayed 1n a position correspond-
ing to their associated features, which are hidden from view.
The user selectable markers 1820, 1825 and 1830 are now
cach presented with a plus symbol to provide feedback that
features at those locations have been identified and hidden
and can be shown upon user selection of the associated
marker 1820, 1825 and 1830.

The user provides user mput to select marker 1825 and
1830. The processor receives the user iput and causes the
first seagull 1810 and second seagull 1815 to be shown.
Thus, the processor uses the feature detection/removal algo-
rithm to generate an 1image that includes the features 1810
and 1815 selected by the user. This modified 1image 1s then
displayed as shown in FIG. 18b. As 1n the previous embodi-
ment, feedback 1s provided by the processor by changing the
symbol presented with the markers 1825, 1830 to indicate
that a further user selection will cause the processor to cause
the marked features to be hidden once again. An option 1835
1s also present to allow the user to save the image with the
selected changes applied.

It will be appreciated that in the previous two embodi-
ments the markers are presented as circles with a symbol
therein. The circles may be different sizes depending on the
s1ze of the i1dentified feature. The marker could be displayed
as a line marking the perimeter of feature that has been
identified for addition or removal. The marker may not be
centred on the feature 1t 1s marking. Instead, the marker
could comprise an arrow that points to the position of the
identified feature. It will be appreciated symbols other than
a plus or minus could be used, such as words or colours or
no symbols at all.

FIGS. 19a to 1956 show a third embodiment which 1s
similar to the first embodiment of this aspect. In this
embodiment the processor has recerved from the feature
detection/removal algorithm the location of the features that
are hideable. However, rather than present the interface
shown 1n FIG. 175, the processor 1s configured to perform a
clustering step. The clustering step 1s performed to associate
two or more identified features for treatment as a single
identified feature.

The processor in this embodiment implements the clus-
tering step by measuring the distance between the positions
of features 1identified by the feature detection/removal algo-
rithm. Thus, the processor determines a measurement point
of the identified feature 1910, which may comprises the
centre of the feature. Likewise, the processor determines a
measurement point of the identified feature 1915. The pro-
cessor then measures the distance between the two measure-
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ment points. If the measured distance 1s less than a prede-
termined threshold, which could be 100 pixels, then the
processor clusters the two identified features 1910, 1915,
Thus, the processor creates a single user selectable marker
1940 that 1t associates with both the 1dentified feature 1910
and the 1dentified feature 1915. The marker 1940 1s sized to
surround both the first feature 1910 and second feature 1915
while being centred on a midpoint between the two clustered
features 1910, 1915.

User mput that selects the marker 1940, shown i FIG.
19a, causes the processor to hide from view both the first
seagull 1910 and second seagull 1915. As discussed above,
the processor may use data from the feature detection/
removal algorithm to hide the identified features or it may
provide instructions for the feature detection/removal algo-
rithm such that the algorithm generates a modified 1mage
with the identified features 1910, 1915 removed as shown 1n
FIG. 195.

FIGS. 20a and 2006 show a fourth embodiment that
operates 1n substantially the same manner as the {irst
embodiment of this aspect. As shown in FIG. 20aq, the
processor provides an interface that allows the selection of
markers that mark hideable features i1dentified by a feature
detection/removal algorithm. This 1s equivalent to the func-
tionality described 1n relation to FIGS. 17a and 175. How-
ever, on receipt of user input to select the selectable marker
2020, the processor hides the feature 2005 but does not
provide for display of the marker 2020 once the feature 2005
has been hidden. Thus, once the user has selected to remove
the feature 2005, the action cannot be undone by way of a
further actuation on a marker.

FIG. 21 shows a flow diagram illustrating the steps of
marking the position of at least one 1dentified feature 1n an
image which 1s hideable from view using a region of the
image surrounding the 1dentified feature 2100, providing for
display at least one selectable marker that marks the position
of at least one 1dentified feature 2105, in response to user
iput selecting the marker hiding or showing the i1dentified
teature 2110 and 1s self-explanatory.

Diflerent types of image eflect can be applied to an image.
Typically, the image effect types have parameters associated
therewith that may adjust the strength of the image eflect
type. For example, one image eflect type could be brightness
and the parameter 1s brightness level. As a further example,
contrast 1s a second 1mage eflect type and 1ts parameter 1s
contrast level.

The making of adjustments to an i1mage by applying
image ellects can be a time consuming process for a user as
they navigate menu systems to select the various image
ellect types and then select further options to change the
parameters associated with the image eflect type.

It would be advantageous to provide a way of quickly and
casily adjusting image eflect types and 1mage eflect param-
cters or any other parameter.

In a first embodiment of this fifth aspect, a processor
provides for the display of an image that the user wishes to
apply 1mage eflects to. The processor 1s configured to allow
adjustment of the parameters of two eflect types simultane-
ously. The processor associates a first image parameter with
user swiping input along a first axis. A second image
parameter 1s associated with user swiping mnput along a
second axis, different to the first axis. Typically, the first
image parameter will be associated with user swiping mnput
relative to a first axis that 1s arranged vertically with respect
to the display. Typically, the second 1mage parameter will be
associated with user swiping mput relative to a second axis
that 1s arranged horizontally with respect to the display.
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In the example of FIGS. 22qa to 225, the first image eflect
type 1s 1image brightness, which 1s associated with the first,
vertical axis. The second image eflect type 1s image contrast,
which 1s associated with the second, horizontal axis.

In FIG. 224 an 1image of a box 2205 1s displayed. The user
places their finger on the screen to begin a swiping input in
the direction of arrow 2210. Optionally, the processor dis-
plays a first indicator 2215 for the current value of the first
parameter and a second 1ndicator 2220 for the current value
of the second parameter. Movement 1n the direction of the
arrow 2210 results 1n movement relative to the first axis and
movement relative to the second axis.

FIG. 225 shows the progressive user swiping input having,
reached a point along the direction of the arrow 2210. In
response to said user swiping mnput the processor 1s config-
ured to determine the amount of progressive movement the
user swiping input has made relative to the first axis and the
amount of movement the user swiping mput has made
relative to the second axis. Based on these amounts the
processor 1s configured to simultaneously and progressively
adjust both of the respective image parameters. The proces-
sor may achieve this in any appropriate manner. For
example, 1t may repeatedly project the user swiping 1nput
onto the first and second axis to track the movement relative
to those axes and update the 1image parameters accordingly.

In FIG. 225 the progressive user swiping input has been
measured with respect to the first axis and second axis and
the processor has progressively increased the first parameter
by twenty increments and the second parameter by twelve
increments. The processor 1s configured to progressively
display the two 1mage effects applied to the image with their
associated parameters during the user swiping input. This
allows the user to see the eflect of adjusting two image
parameters simultaneously.

FIG. 23 shows a flow diagram illustrating the steps of
receiving progressive user swiping input 2300, progres-
sively adjusting a first image parameter 1n response to the
amount of progressive user swiping nput relative to a first
axis and simultaneously progressively adjusting a second
image parameter, different to the first image parameter, 1n
response to the amount of progressive user swiping input
relative to a second axis 2305; and providing for display of
said 1mage with modifications made thereto based on the
first image parameter and second image parameter 2310 and
1s self-explanatory.

Image eflfects can be applied to live images. A live image
1s one that 1s displayed as 1t i1s received from a camera. It
would be advantageous to be able to adjust a parameter of
an 1mage ellect as it 1s applied to a live 1image.

A first embodiment of a sixth aspect 1s shown in FIG.
24a-c. In this embodiment a live image 1s displayed from a
camera. The processor 1s configured to receive user swiping
input and 1n response to said swiping mmput progressively
adjust an 1mage eflect type or 1mage parameter associated
with the 1image effect. In this embodiment the 1image eflect
1s brightness and the user swiping iput 1s configured to
adjust the brightness level of the brightness eflect applied to
the live 1image.

Thus, 1 FIG. 24a the user begins the swiping mput at
position 2410 and the processor applies a {first brightness
level. By FIG. 24b the progressive user swiping reached
point 2420 and has caused the processor to progressively
apply a second brightness level stronger than the first to the
live image. Continuation of the user swiping input, shown 1n
FIG. 24c¢ at point 2430, causes the processor to progressively
apply a third brightness level strongest that the first and
second levels to the live image.
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Thus, the user 1s provided with an eflective mnput method
for adjusting 1mage parameters or image ellect types applied
to a live 1mage.

FIG. 25 shows a flow diagram illustrating the steps of
receiving progressive user swiping input 2500, progres-
sively adjusting a first image parameter of a live 1mage 1n
response to said progressive user swiping input 23505, and
providing for display of said live image with progressive
modifications made thereto based on progressive adjustment
of the first image parameter 2510 and 1s self-explanatory.

FIG. 26 illustrates schematically a computer/processor
readable medium 2600 providing a program according to an
example. In this example, the computer/processor readable
medium 1s a disc such as a digital versatile disc (DVD) or a
compact disc (CD). In other examples, the computer read-
able medium may be any medium that has been programmed
in such a way as to carry out an mventive function. The
computer program code may be distributed between the
multiple memories of the same type, or multiple memories
of a different type, such as ROM, RAM, flash, hard disk,
solid state, etc.

The processor of the above examples may form part of an
apparatus which may be a portable electronic device, a
laptop computer, a mobile phone, a Smartphone, a tablet
computer, a personal digital assistant, a digital camera, a
watch, a non-portable electronic device, a desktop computer,
a monitor, a server, or a module/circuitry for one or more of
the same.

Any mentioned apparatus/device and/or other features of
particular mentioned apparatus/device may be provided by
apparatus arranged such that they become configured to
carry out the desired operations only when enabled, e.g.
switched on, or the like. In such cases, they may not
necessarlly have the approprate software loaded into the
active memory in the non-enabled (e.g. switched ofl state)
and only load the appropriate software in the enabled (e.g.
on state). The apparatus may comprise hardware circuitry
and/or firmware. The apparatus may comprise soltware
loaded onto memory. Such software/computer programs
may be recorded on the same memory/processor/functional
units and/or on one or more memories/processors/functional
units.

In some examples, a particular mentioned apparatus/
device may be pre-programmed with the appropriate sofit-
ware to carry out desired operations, and wherein the
appropriate soltware can be enabled for use by a user
downloading a “key”, for example, to unlock/enable the
soltware and its associated functionality. Advantages asso-
ciated with such examples can include a reduced require-
ment to download data when further functionality 1s required
for a device, and this can be useful 1n examples where a
device 1s perceived to have suflicient capacity to store such
pre-programmed software for functionality that may not be
ecnabled by a user.

Any mentioned apparatus/circuitry/elements/processor
may have other functions in addition to the mentioned
functions, and that these functions may be performed by the
same apparatus/circuitry/elements/processor. One or more
disclosed aspects may encompass the electronic distribution
ol associated computer programs and computer programs
(which may be source/transport encoded) recorded on an
appropriate carrier (€.g. memory, signal).

Any “computer” described herein can comprise a collec-
tion of one or more individual processors/processing ele-
ments that may or may not be located on the same circuit
board, or the same region/position of a circuit board or even
the same device. In some examples one or more of any
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mentioned processors may be distributed over a plurality of
devices. The same or different processor/processing ele-
ments may perform one or more functions described herein.

With reference to any discussion of any mentioned com-
puter and/or processor and memory (e.g. mcluding ROM,
CD-ROM eftc), these may comprise a computer processor,
Application Specific Integrated Circuit (ASIC), field-pro-
grammable gate array (FPGA), and/or other hardware com-
ponents that have been programmed in such a way to carry
out the mventive function.

The applicant hereby discloses in isolation each indi-
vidual feature described herein and any combination of two
or more such features, to the extent that such features or
combinations are capable of being carried out based on the
present specification as a whole, 1n the light of the common
general knowledge of a person skilled 1n the art, irrespective
of whether such features or combinations of features solve
any problems disclosed herein, and without limitation to the
scope ol the claims. The applicant indicates that the dis-
closed aspects/examples may consist of any such individual
feature or combination of features. In view of the foregoing
description 1t will be evident to a person skilled in the art that
various modifications may be made within the scope of the
disclosure.

While there have been shown and described and pointed
out fundamental novel features as applied to examples
thereot, 1t will be understood that various omissions and
substitutions and changes i1n the form and details of the
devices and methods described may be made by those
skilled 1n the art without departing from the scope of the
disclosure. For example, it 1s expressly intended that all
combinations of those elements and/or method steps which
perform substantially the same function 1n substantially the
same way to achieve the same results are within the scope
of the disclosure. Moreover, 1t should be recognized that
structures and/or elements and/or method steps shown and/
or described in connection with any disclosed form or
examples may be incorporated in any other disclosed or
described or suggested form or example as a general matter
of design choice. Furthermore, 1n the claims means-plus-
function clauses are intended to cover the structures
described herein as performing the recited function and not
only structural equivalents, but also equivalent structures.
Thus although a nail and a screw may not be structural
equivalents 1n that a nail employs a cylindrical surface to
secure wooden parts together, whereas a screw employs a
helical surface, in the environment of fastening wooden
parts, a nail and a screw may be equivalent structures.

The 1nvention claimed 1s:

1. An apparatus comprising:

at least one processor; and

at least one memory including computer program code,

the at least one memory and the computer program code
configured to, with the at least one processor, cause the
apparatus to perform at least the following;:

receive an 1ndication of a plurality of time adjacent
1mages;

cause display of a composite image of the plurality of time
adjacent 1images, wherein the composite 1mage 1s dis-
played by displaying a primary 1mage of the plurality of
time adjacent images with zero transparency, and over-
laying the other of the plurality of time adjacent images
with non-zero transparency;

cause display of an arrangement of user-selectable mark-
ers, wherein each marker 1s associated with a respective
one of the plurality of time adjacent images, and
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wherein the user-selectable marker associated with the
primary 1mage 1s visibly distinguished from other user-
selectable markers;

recerve an indication of a selection of one of the other

user-selectable markers; and

in response to receiving the indication of the selection of

one ol the other user-selectable markers, change the
primary i1mage of the composite 1mage to the time
adjacent image associated with the selected user-select-
able marker.

2. The apparatus of claim 1, wherein the apparatus 1s
configured to provide for feedback, on said displayed user
selectable markers, indicating the primary 1mage.

3. The apparatus of claim 1, wherein the user-selectable
markers are displayed i an order that corresponds to the
temporal order of the images 1n the sequence.

4. The apparatus of claim 1, wherein the apparatus 1s
configured to provide for display of the user-selectable
markers 1n a longitudinal strip.

5. The apparatus of claim 1, wherein the apparatus 1s a
portable electronic device, a laptop computer, a mobile
phone, a Smartphone, a tablet computer, a personal digital
assistant, a digital camera, a watch, or a server.

6. The apparatus of claim 1, wherein the apparatus 1s a
non-portable electronic device, a desktop computer, a moni-
for, or a server.

7. The apparatus of claim 1, wherein the apparatus 1s
configured to include, 1nitially, all of received time adjacent
images 1n the composite 1mage.

8. The apparatus of claim 1, wheremn the apparatus
includes a camera for capturing the plurality of time adjacent
1mages.

9. The apparatus of claim 1, wherein a final 1image 1n the
plurality of time adjacent images is selected as the primary
image by default.

10. The apparatus of claim 1, wherein the apparatus 1s
configured to provide feedback, on said displayed user
selectable markers, of the image that 1s selected as the
primary image.

11. The apparatus of claim 1, wherein the other of the
plurality of time adjacent images with non-zero transparency
are secondary images, and wherein each one of the second-
ary 1mages 1s displayed in the composite 1image with a
non-zero transparency that 1s determined based on its tem-
poral position i1n the plurality of time adjacent i1mages
relative to the primary image.

12. The apparatus of claim 11, wherein a first secondary
image that 1s temporally closer to the primary 1mage 1n the
plurality of time adjacent images than a second secondary
image, 1s provided for display with a lower transparency
than the second secondary 1mage.

13. The apparatus of claim 1, wherein the at least one
memory and the computer program code are further config-
ured to, with the at least one processor, cause the apparatus
to perform at least the following:

add at least one 1mage of the plurality of time adjacent

images to the composite 1mage, wherein the added at
least one 1mage was previously removed from the
composite 1mage.

14. A method, the method comprising

recerving an indication of a plurality of time adjacent

1mages;

causing display of a composite image of the plurality of

time adjacent 1mages, wherein the composite 1image 1s
displayed by displaying a primary image of the plural-
ity of time adjacent images with zero transparency, and
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overlaying the other of the plurality of time adjacent
images with non-zero transparency;
causing display of an arrangement of user-selectable
markers, wherein each marker 1s associated with a
respective one of the plurality of time adjacent images, 5
and wherein the user-selectable marker associated with
the primary 1mage 1s visibly distinguished from other
user-selectable markers;
receiving an indication of a selection of one of the other
user-selectable markers; and 10
in response to recerving the imdication of the selection of
one of the other user-selectable markers, changing the
primary i1mage of the composite 1mage to the time
adjacent 1mage associated with the selected user-select-
able marker. 15
15. The method of claim 14, further comprising;
adding at least one 1mage of the plurality of time adjacent
images to the composite 1image, wherein the added at
least one 1mage was previously removed from the
composite 1mage. 20
16. A non-transitory computer readable medium compris-
ing computer program code stored thereon, the computer
readable medium and computer program code being con-
figured to, when run on at least one processor, perform the
method of claim 14. 25
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